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The development of new enzymes has long been a goal in the field of protein 47 engineering, and many advances have been made regarding directed evolution and 48 rational design (1) . New enzymes with novel catalytic activities as biocatalysts can 49 facilitate and simplify many chemical processes to produce a broad range of products 50 (2). The protein engineering of enzymes has emerged as a powerful enabling technology 51 for development of a new biocatalyst. Directed evolution does not require structural 52 information but often results in various variants. Moreover, it requires a high-53 throughput screening system and can unpredictably alter enzyme properties. Rational 54 design, employing site-directed mutagenesis, is relatively inexpensive and simple. 55 However, detailed structural knowledge of a protein is often unavailable, and the effects 56 of various mutations can be extremely difficult to predict (1) . Substrate-tailored 57 optimization is an easy way to create novel enzymes and combines the advantages of 58 directed evolution and rational design while concurrently removing the aforementioned 59 disadvantages. In substrate-tailored optimization, the target substrate is docked to an 60 enzyme with different function using its determined structure or homology model, and 61 residues of the active site that interact with the substrate are selected and optimized 62 using site-directed mutagenesis. synthesized through microbial and enzymatic reactions using various enzymes (4 algorithms. The quality of these models was analyzed using PROCHECK (22). 
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